Pronunciation. Evans and Iverson (2007) examined changes in both perception and production in new dialect exposure. College students from a northern English dialect (Sheffield) were interviewed at the commencement of university studies, three months after the beginning of studies, after one year of study, and after two years of study at a southern English university where Standard Southern British English (SSBE) was spoken. SSBE has /ʌ/ in bud and cud and /a/ in bath. Northern varieties of English use the vowel /ʊ/ for bud and cud and /ɑ/ for bath. The authors found that both bud and cud became more centralized. In the northern dialects, cud and could are homophonous, both having the vowel /ʊ/. Could has this vowel in the southern dialects, but cud has /ʌ/. After their time at the university, the participants began to centralize the vowel for could as well. Participants were also rated on a 10-point scale from 'very northern' to 'very southern'. Overall participants were rated as sounding more southern after their time at the university. In terms of changes in perception, participants who were rated as having maintained a more northern accent did in fact choose more northern perceptual exemplars. Delvaux and Soquet (2007) provide evidence demonstrating that speakers can shift from one dialect to another after very brief periods of exposure. Female speakers of the Mons dialect of Belgian French were exposed to a the voice of a female model talker from the Liège dialect of Belgian French. After auditory exposure to the model talker's voice, the Mons speakers modified their pronunciations of /o/ and /ɛ/ in a sentence production task. Report (2009) In addition to these findings that speakers acquire new dialect patterns as adults, several laboratory-based studies have found that individuals acquire the phonetic characteristics of within-dialect model talkers in speech tasks. In what is known as a shadowing task or an auditory naming task where participants simply repeat single words after a model talker, Goldinger (1998) found that when participants repeat words, they acquire phonetic aspects of the model talker's voice. This general finding has been well replicated (Namy, Nygaard, & Sauerteig 2002 , Goldinger & Azuma 2004 . In the completion of a conversational map task, speakers were also found to converge phonetically on each other's productions; the direction of the convergence though was influenced by several social factors, namely gender and participant role (Pardo 2006) . In Pardo's study, male dyads converged more than female dyads. As far as participant role, women were found to converge toward the speaker who was receiving instructions while men converged toward the speaker who was giving instructions. In the speech science literature, there has also been some investigation of what exactly can be or is being imitated. Shockley, Sabadini, and Fowler (2004) and Nielsen (2008) find that speakers imitate the voice onset time of aspirated stops. Recently, Babel (2009) found that phonetic accommodation of vowel formants is selective. In that study, the American English vowels /i ae ɑ o u/ were examined for imitative behaviors; only /ae/ and /ɑ/ exhibited shifts toward the model talker in an auditory naming task.
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There is ample evidence demonstrating that phonetic accommodation occurs in language behavior. It is currently under great debate as to why this happens.
Psycholinguists who study the mechanisms of speech behavior have developed models to account for accommodative behaviors in language. The interactive alignment model is a popular model proposed by Pickering and Garrod (2004) to account for speech accommodation. In this model every level of linguistic representation -the situation model, semantics, syntax, the lexicon, phonology, and phonetics -is connected within an individual, and each level of representation between the listener and the talker is connected. An automatic priming process that percolates through the levels of representations of the interlocutors aligns speech. The use of a representation by a talker leads to the activation of that representation in the listener, and that activation leads to increased incidence of use.
Recently, sociolinguists have contributed to the discussion of why accommodation happens. Traditionally, research on dialect contact and acquisition has remained agnostic regarding the mechanisms and motivations for accommodation. Trudgill (2008:252) argues that "accommodation is not only a subconscious but also a deeply automatic process." He reaches this conclusion after reviewing four cases of European languages forming new varieties as a result of dialect contact and he discards the theory that new dialects arise as a result of the formation of new national identities:
...if a common identity is promoted through language, then this happens as a consequence of accommodation; it is not its driving force. Identity is not a powerful enough driving force to account for the emergence of new, mixed dialects by accommodation. It is parasitic upon accommodation, and is chronologically subsequent to it (Trudgill 2008:251) .
It is striking to see Trudgill eschewing social factors as a palpable force in language change. Trudgill's claim has been criticized extensively (Bauer 2008 , Mufwene 2008 , Tuten 2008 , Schneider 2008 , Coupland 2008 , Holmes & Kerswill 2008 Trudgill's hypothesis makes a prediction that is testable: if linguistic accommodation is automatic, it should not only be demonstrable in a laboratory, but everyone should do it. Some evidence may already exist to counter Trudgill's claim.
Communication Accommodation Theory (Giles 1973 , Shepard, Giles, & LePoire 2001 has long argued that language choices are a function of social distance. Linguistic convergence lessens the social distance between interlocutors while divergence maximizes it. In particular, one study poses a challenge for the automatic accommodation model. Bourhis and Giles (1977) is the hallmark example of dialect divergence and served as inspiration for the study presented in this paper. Bourhis and Giles examined accent convergence and divergence in two groups of Welsh-born adults. A group of Welsh adults who attended both Welsh language and Welsh culture classes were found to diverge from an out-group speaker of Received Pronunciation (RP) by adopting a Welsh-accented dialect. The RP interviewer had questioned the vitality and function of the Welsh language in modern times. The second group of Welsh adults participating in the experiment also attended Welsh language classes, but only on business time with the explicit goal of furthering their careers. These adults were found to converge with the RP interviewer. The perceived changes in the accents of the adults were measured on an 11-point scale by two judges who were not linguistically trained and naive to the experiment. Crucially, however, the judgments of convergence and divergence came from instances of running speech. This means that the perceptual judgments could have been made based on lexical items, syntactic structure, or phonetic features. For example, one participant in the experiment who was judged to have diverged from the RP speaker was heard conjugating Welsh verbs. While this type of behavior is clearly divergent, it is distinct from a speaker using a slightly different pronunciation to socially distance themself.
The goal of this paper is to attempt a replication of Bourhis and Giles looking at phonetic convergence and divergence. When an individual wants to socially distance themself from another speaker, do they do it phonetically? To answer this question, a speech production task was designed using the voice of a male Australian as that of the model talker (like the RP speaker in the Bourhis and Giles study) and New Zealand participants. Australian and New Zealand Englishes (AuE and NZE) share many basic dialect features (Bauer, Warren, Bardsley, Kennedy, & Major 2007 , Cox & Palethorpe 2007 , but there are several key differences in the front vowel monophthongs (Watson, Harrington, & Evans 1998 , Easton & Bauer 2000 . Ongoing sound changes in NZE have made the front vowel space particularly distinct in the two dialects (Maclagan & Hay 2007 ). In NZE, for instance, the vowels DRESS and TRAP are raising.
1 The KIT vowel in AuE is raising, while in NZE it is centralizing. Not all of these sound changes are salient differences within the NZ community. Bayard (2000) states that KIT is the most salient difference between NZE and AuE. Hay, Nolan, and Drager (2006) examined NZE listeners' sensitivity to the salient differences in KIT, TRAP, and DRESS in NZE 1 Following Wells (1982) , lexical sets will be used to refer to the vowel categories in this paper.
and AuE; they found equally strong results for KIT and TRAP, but NZE listeners did not behave as though they were explicitly aware of the differences between DRESS in these two dialects. It is important to be aware of the salient differences across the two dialects as Trudgill (1981) argues that only socially salient variables are susceptible to accommodation. Following this, in interactions between NZE and AuE speakers, we predict that only TRAP and KIT would exhibit accommodation.
METHODOLOGY
In the following paragraphs I describe the speech production task used to explore phonetic convergence and divergence in NZE. Following that, I provide the methodology for the Implicit Association Task that measured each NZ participants' inherent bias toward Australia. Participants' scores on this task were used in the statistical analysis described in the ANALYSIS & RESULTS section.
Speech Production Task
Participants ( Participants were seated at a PC laptop and the experiment was presented using EPrime 2.0 Experimental Software (Schneider, Eschman, & Zuccolotto 2002) . Auditory stimuli were presented over AKG K271 headphones. Audio-recording was done directly in E-prime using an M-Audio USB audio device with a head-mounted AKG C520 microphone positioned three inches from the participant's mouth.
The task was designed as follows: Participants were randomly presented with hVd words (hid, had, head, etc.) which they were to read aloud. In the next block, participants were presented with the target word list which they were asked to produce aloud. The words in the list were presented in a different random order for each participant; this is referred to as the pre-task block. The purpose of the pre-task block is to obtain a baseline production of how a participant produces each word. The following block was the shadowing block where participants were exposed to the target word productions from the Australian model talker over headphones. Words were randomly presented twice through the course of the test block. Participants' instructions for this part of the task are to identify the word heard by saying it out loud. Finally, participants did a post-task reading of the wordlist; this block was identical to the pre-task block, except that the words were presented in a different random order. Finally, participants reread the hVd words again. The methodology of the auditory naming task follows that of Goldinger (1998) and Namy, Nygaard, and Sauerteig (2002) . In comparing pre-task and test-block productions, we can see how NZ participants modify productions as a result of exposure to the Australian model talker. In this task participants were assigned to one of Berkeley Phonology Lab Annual Report (2009) two conditions. In the POSITIVE CONDITION, participants were presented with the following text which was intended to make them view the talker and Australia as a whole in a positive light:
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The Australian talker you are about to hear was actually born in Auckland. At a young age, however, he and his parents moved to Melbourne where he has lived since. His grandparents and the rest of his extended family still live in New Zealand, so he visits frequently. In fact, he is currently looking for employment in New Zealand so that his children may live closer to their great-grandparents.
The other condition was a NEGATIVE CONDITION. The purpose of this condition was to inspire negative feelings toward the talker and Australia.
The Australian talker you are about to hear was born in Sydney. Like many Australians, he has strong negative opinions of New Zealand. For one, he thinks that New Zealanders are rather stupid and that they lack culture. In addition, he finds the entire population backwards and naïve. In his mind, New Zealand is provincial and has a horrid cricket team. He never intends to visit New Zealand because of these views.
In both conditions participants were exposed to a screen with the assigned text immediately before beginning the test-block. After reading the Positive or Negative text participants pressed a button that took them to the test-block. Male and female participants were evenly assigned to the two conditions.
Upon completion of the speech production task all participants took an Implicit Association Task. This task is described in the next section.
Implicit Association Task
Traditionally in sociolinguistics, attitudes are elicited explicitly through surveys Participants logged responses using assigned buttons on a computer keyboard.
Responses were collected automatically using E-prime. Participants' scores were calculated using the updated methods described in Greenwald, Nosek, and Banaji (2003) .
After removing outliers, the mean reaction time was calculated for each participant based on correct responses for each block. One standard deviation was also calculated for each block. Then, each response error was replaced with the block mean and a 600 ms penalty.
Means were then re-calculated for each block and the difference between these two blocks was computed. Finally, to get the IAT score, the difference was divided by the standard deviation previously calculated. These values were used as predictors in the statistical model described below.
ANALYSIS & RESULTS

Analysis
Vowels from the participant productions were hand-marked. A Praat (Boersma & Weenink 2005) script calculated the average first and second formant over the middle 50% of the vowel. Obvious outliers were hand-corrected. In order to minimize physiological differences between participants so that the analysis can focus on speech production differences in dialect and style, it is necessary to normalize the vowel formants. As per Adank, Smits, and van Hout (2004) , the Lobanov normalization method was used (Lobanov 1971) .
With the normalized formant values, the Euclidean distance between each NZ word production and the same word from the Australian model talker was calculated.
Euclidean distance is a way of measuring distance; essentially, it measures distance as the crow flies. This means that for each word from each block for each participant there is a single distance measure. To understand how NZ participants' productions changed as a result of exposure to the model talker, the distance for each word from the test-block and post-task blocks were subtracted from the pre-task block distances, creating a difference in distance metric. This difference in distance measure is indicative of how much a participant modified their phonetic distance to the speech of the model talker. A negative value indicates the distance between the NZ participant and the Australian model has shrunk, indicating convergence. A positive value signals the phonetic distance has grown; this would mean there was divergence.
Results from the Shadowed Productions
A stepwise hierarchical linear regression analysis using only the data from the block of shadowed productions was run. With this type of analysis all potential main effects and interactions are evaluated against one another. The model automatically selects the predictor variables that account for larger proportions of variance in the data. Table 1 indicates that on average participants converged with the model talker; the difference in distance was less in the shadowed tokens than in the pre-task tokens. Table 1 . Results of a stepwise hierarchical linear regression used to predict difference in distance values from the shadowed tokens. Symbols following the t-values indicate the associated p-value: '***' p < 0.001, '**' p < 0.01, and '*' p < 0.05.
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Participants' IAT score and word frequency have positive β coefficients in Table   1 . This means that the difference in distance value increased as these values increased.
For word frequency, this is in accordance with previous work; lower frequency words exhibit more imitation than high frequency words (Goldinger 1998) . In terms of the IAT score, the positive coefficient demonstrates that participants who scored as pro-Australian were more likely to accommodate toward the vowels of the Australian model talker. The Condition to which participants were assigned did not show up in the regression model. Figure 1 , each "positive" or "negative" data point represents one participant and indicates which Condition the participant was assigned to.
This method of presenting the data also reveals the trend -albeit insignificant -that participants in the Negative Condition scored as more pro-New Zealand in the IAT than those participants randomly assigned to the Positive Condition. THOUGHT, but demonstrate divergence or maintenance for KIT and TRAP. TRAP in particular seems to be diverging from that of the AuE model speaker in this figure. The lowering of the first formant in the test block is a shift in the direction of the ongoing sound change in NZE (Maclagan & Hay 2007 ). This data is only based on the speech of 2 Post-hoc analyses were Tukey's Honest Significant Difference tests.
eight males, but it is important and interesting to observe the pattern for TRAP and KIT as these are the vowel sets documented as the most salient distinguishers of NZ and Au
Englishes. Female participants' pre-task productions are in a small black font, shadowed productions are in black italics, and post-task productions and in gray italics. The shadowed productions move in the direction of the model talker's tokens and the post-task productions generally lie somewhere between the pre-task and shadowed productions. The Australian model talker's mean vowels are plotted in the larger black typeface. Male participants' pre-task productions are in a small black font, shadowed productions are in black italics, and post-task productions and in gray italics. The shadowed productions move in the direction of the model talker's tokens and the post-task productions generally lie somewhere between the pre-task and shadowed productions.
Results from the Post-task Productions
For the post-task productions, another stepwise hierarchical linear regression analysis was used. Again, the difference in distance metric was used as the dependent variable while vowel category (BARN, DRESS, KIT, TRAP, STRUT, THOUGHT), participant gender (male or female), experimental condition (Positive or Negative), participant age, word frequency, and IAT score were entered as the predictor variables.
The variables chosen by the model are summarized in Table 2 . Results of a stepwise hierarchical linear regression used to predict difference in distance values from the post-task tokens. Symbols following the t-values indicate the associated p-value: '***' p < 0.001, '**' p < 0.01, and '*' p < 0.05.
Only IAT score contributed significantly to this model. The positive β coefficient for IAT in Table 2 means that participants who scored as pro-Australian were more likely to continue their accommodative vowel behavior into the post-task reading. The correlation between a participant's average difference in distance and their IAT score was Berkeley Phonology Lab Annual Report (2009) slightly stronger with the post-task productions than it had been with the shadowed productions [t (40) = 2.5, p < 0.05, Pearson's R = 0.37]. While Positive Condition was used as a predictor in the regression model, its contribution was not significant.
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Moreover, post-hoc analysis found no difference in the amount of accommodation across the Positive and Negative Conditions in the post-task productions. Again, like in the shadowed productions, lower frequency words elicited more accommodation (Goldinger 1998) . Participant age was used in the model, but it did not make a significant contribution in account for variance in the data. Still, it is interesting that this predictor has a positive β coefficient. This indicates a trend that younger participants accommodated more than older participants. There were no differences in degree of imitation between vowels in the post-task productions. The general pattern of accommodative behavior can be seen in Figure 3 and 4. The post-task productions (small gray italics) are intermediate between the pre-task productions (small black regular font) and the shadowed productions (small black italics).
CONCLUSION
In this study New Zealand participants completed an auditory word-naming speech production task where the model voice was a speaker of Australian English. In an attempt to replicate Bourhis and Giles (1977) , one group of NZ participants was insulted (the Negative Condition) and the other was flattered (the Positive Condition) through a story about the AuE speaker. The first and second formants of monosyllabic words containing the vowels KIT, DRESS, TRAP, BARN, STRUT, and THOUGHT were acoustically analyzed for acoustic convergence and divergence. This was determined by UC Berkeley Phonology Lab Annual Report (2009) calculating the phonetic distance of responses in the shadowed block and post-task block to NZ productions made in the pre-task block prior to any knowledge that the task involved an Australian. In addition to completing a speech production task, NZ participants took an IAT designed to explore implicit biases to Australia and New Zealand. Stepwise hierarchical linear regression models were used to analyze the tokens from the shadowed block and the post-task block. This type of model automatically selects predictors that best account for the data and ignores others. For the model using the shadowed productions, each of the vowels were selected by the model along with word frequency and participants' IAT scores. The results were vowel-specific such that not all vowels were imitated to the same extent. In terms of word frequency, participants accommodated to lower frequency words more than higher frequency words (Goldinger 1998 ). For IAT scores, participants who scored as pro-Australian on the task were more likely to accommodate to the AuE model talker than those who scored with a pro-New Zealand bias. Crucially, scores on this task were selected by the model as a predictor while assignment to the Positive or Negative Condition was not. For the post-task productions, IAT scores and word frequency had the similar effect as they did for the shadowed model. Only IAT scores contributed significantly to this second model; proAustralian IAT scores resulted in more accommodation. In the post-task model, lower word frequency, younger participants, and assignment to the Positive Condition all tended toward more accommodation, but not significantly so. Bourhis and Giles (1977) found convergence in a group of Welsh participants when they were meant to feel solidarity with a speaker of RP and divergence in a group who disagreed with a view expressed by the RP speaker. In general in this study, NZ participants converged on the spectral characteristics of an AuE speaker regardless of the feelings presumably incited by the task design. Differences in accommodation were found, however, based on participants' pre-existing sentiments toward Australia. The more positive participants' feelings were toward Australia, the more likely they were to converge on the model speaker's vowels. If IAT scores are a means of participants selforganizing themselves into "positive" and "negative" groups (like those of Bourhis & Giles) , the finding is similar to that of Bourhis & Giles. Positive feelings lead to greater likelihood to accommodate, but, crucially, the key result in this experiment is that all participants accommodated. Social biases inhibited the degree of accommodation, but the default behavior was for vowel convergence.
The vowel-specific findings also merit discussion. The DRESS vowel was imitated to a greater extent than all other vowels used in the task. While this vowel is produced very differently in the two dialects (compare NZE [dɹis], AuE [dɹe̞ s]), it is not considered a particularly salient difference (Hay, Nolan, & Drager 2006) . In this study, the most salient dialect differences were not the most imitated; this finding is contra Trudgill (1981) . The vowel-specific results seem to contradict Trudgill (2008) to some extent. Trudgill's recent work claims accommodation is automatic and that social identities play no role in whether it happens, but that social ties are fostered as a result of accommodation. In this project, it was found that vocalic convergence is automatic in the sense that participants are not aware they are doing it, but it is not automatic in the sense of being a process that happens at all times. Some vowels are targeted more than others (see also Babel 2009 ). Moreover, with respect to social identities, implicit sociocognitive biases about how a participant feels about a speaker determine the extent of accommodation. These biases are automatic (Djiksterhuis & Bargh 2001), but, crucially, exist prior to the interaction that elicits convergent speech behavior. This result leads to a nuanced view reminiscent to that of Trudgill (2008) 
